Abstract : The purpose of this study is to examine the relationship between staff members' daily chats in a refresh room during break times and their knowledge sharing in the workplace, using a subjective questionnaire survey and statistical analysis relying on a social psychological methodology. The data was gathered from staff in a Japanese hospital and a hierarchical regression analysis and a simple slope analysis were conducted. As a result, it was found that among those who seldom participate in refresh room chats, staff members who frequently talk about positive job experiences when they do occasionally participate are likely to evaluate their knowledge sharing better than others who do not often talk so. In addition, among those who do not discuss positive job experiences, staff members who often participate in chats are likely to evaluate their knowledge sharing better than those who participate less often. Therefore, the development of measures both to promote participation in chats and to enable and encourage staff to talk about positive job experiences will be recommended in order to foster effective knowledge sharing.
Introduction
It is believed that having staff members share each person's practical knowledge, such as senior workers' experiences of incidents and accidents they have actually faced, their knowhow for avoiding or managing human error, ideas that spontaneously emerge while engaged in their daily work, and other information to improve members' performance, is essential to maintain safety in socio-technical systems and areas such as the railway, aviation, nuclear power, maritime, and health care sectors [1] - [3] .
Regarding measures to foster knowledge sharing by staff members, the literature of administrative studies indicates that informal communication is believed to be important [4] , [5] . It is also often argued in safety culture studies that informal communication would lead to promoting a safety culture because it would foster knowledge sharing [6] , [7] .
In practical contexts, some practitioners have already intuitively understood the importance of such communication based on their own experience of practices. Furthermore, some of them focus on "staff members' daily refresh room chats" in particular as a situation where such communication occurs. They have attempted some improvements to refresh rooms and their amenities to make staff feel more relaxed, foster lively and spontaneous conversation, and enable them to feel they can speak more freely [8] . Another common measure is installing a coffee machine or constructing an eat-in space in a refresh room, because having a coffee or eating together can make staff more open and friendly and can lead to animated conversations [9] . Furthermore, a workplace can be improved by building a refresh room that allows staff from various units and departments to gather together [10] . This is based on a belief that when many staff members from a variety of different practical backgrounds gather together, there will be considerable conversation about a wide range of topics, resulting in significant knowledge sharing.
While there is literature on this topic and examples as given above, the effectiveness of staff members' daily conversation for knowledge sharing is mainly argued by qualitative discussions based on case studies of actual workplaces by interview or observation. Although some studies related to safety culture have been conducted by quantitative methods, those studies do not pick up on "a daily chat" but just "an informal communication." These two concepts are similar but a daily chat is a narrower concept from the point of view of where and when the communication is carried out. In this study, a daily chat is defined as one in a refresh room during a break time. The concept of an informal communication covers a broader situation, not only in a refresh room during a break time but also around a workbench or a desk in an office or in other working situations. It is still not clear, from a quantitative perspective, which of various situations best facilitates effective informal communication that will foster knowledge sharing. More specifically, the issue of whether daily chats in a refresh room during break times would be connected to staff members' knowledge sharing has not been quantitatively examined. This is what this study aims to do: quantitatively examine the relationship between staff members' daily refresh room chats and their knowledge sharing, using a subjective questionnaire survey and statistical analysis relying on a social psychology methodology. 
Hypothesis
This study's hypothesis is depicted in Fig. 1 and Table 1 . In this hypothesis, the objective variable is "the state of knowledge sharing in a workplace." "Poor" in Table 1 means that staff members do not share their practical knowledge, information, and experience very much with others. On the other hand, "Good" means that they share large amounts of such information. It is hypothesized that this objective variable will be predicted by two explanatory variables: "frequency of each staff member's participation in refresh room chats" and "frequency of talking about a job-related topic during refresh room chats."
The first explanatory variable is used to examine the effect on knowledge sharing of actual participation in daily chats. As described in Sec. 1, managers usually think there is such an effect. If this is actually the case, it is expected that the more often staff members participate in refresh room chats, the more their knowledge will be shared among other staff members in the workplace.
On the other hand, the second explanatory variable is used based on the authors' original idea that the crucial factor for knowledge sharing is not only the participation itself but also the contents of the conversation. The authors expect that if most conversation is not job-related, it cannot foster knowledge sharing, even when members often participate in refresh room chats. In fact, contrary to the existing interpretation, the authors also expect that if most conversation is job-related, large amounts of knowledge can be shared even when the frequency of participation itself is low.
The state of knowledge sharing will be predicted by a combination of these two variables as shown in Table 1 . The purpose of the survey conducted in this study is to examine this relationship.
Method

Methodology
In this study, the methodology of social psychology is applied to examine the hypothesis. In this methodology, a hypothesis is mainly examined by a subjective questionnaire survey and a statistical analysis. It means that what is examined in the present study is the relationship among variables based only on participants' subjective evaluations. In other word, strictly speaking, the factual objective relationship among variables is not examined. The paradigm of social psychology methodology asserts that subjective evaluations will be derived from the objective states of facts, although various biases and heuristics can affect subjective evaluations to some extent. Based on this premise, social psychology asserts that if some relationships among variables are found in subjective evaluation, such relationships will also be found among the variables related to the objective facts. This study is also based on this premise. In other words, for example, if staff members' subjective evaluations of knowledge sharing in their workplaces are good, that result will be interpreted as indicating that the objective state of knowledge sharing is good.
Subjects
The subjects of this survey were staff members in a Japanese hospital who participated in a seminar about patient safety management, which was held on a day in July 2015 in that hospital. There were 388 subjects, made up of 79 doctors, 183 nurses and 126 other staff, such as pharmacists, paramedics, and clerks. One possible concern related to this sampling method is that it might be expected that people participating in such a seminar would already be strongly concerned about patient safety and/or improving their job performances. If so, they might be expected to often participate in chats related to their job in a refresh room and to have already formed a positive attitude to knowledge sharing in the workplace. The possibility of such a bias based on personalities could affect the result in various ways. However, we do not believe that this problem arises in this present case. The seminar in question was regarded as part of the regular training in which all hospital staff must participate. Staff were strongly requested to participate in the seminar unless an emergency situation occurred at that time or it would extremely inconvenience their work. In other words, the subjects did not all participate in the seminar purely by choice. Therefore, it is considered that such a bias as stated above is minor enough to be ignored, and it is expected that this survey's sampling method will not affect the result.
Survey Procedure
Questionnaire sheets were given to each subject before the seminar. The purpose of the survey, directions for answering, and the privacy policy were explained at the beginning of the seminar. The questionnaire was to be answered during the seminar (around one hour) while listening to the lecture. The completed sheets were gathered after the seminar.
The lecture was related to patient safety, which is an important keyword for their performance. Thus, the fact that the content of the lecture might affect each subject's answers must be taken into consideration, as they would be answering the questions not before but during the lecture. However, we feel that such a possibility can be ignored in this survey because the main topic of the lecture was safety management practice in other industrial fields; moreover, knowledge sharing and staff members' communication were not referred to at all. Therefore, we consider that the possible effects on this survey are sufficiently minor to be ignored. How often are job-related issues a major topic in your daily refresh room chats during breaks? I. 4 How often are anyone's positive job experiences (including your own) a major topic in your daily refresh room chats during breaks (such as happy or funny incidents)? I. 5 How often are anyone's negative job experiences (including your own) a major topic in your daily refresh room chats during breaks (such as sad or painful incidents)? I. 6 How often is news related to incidents or accidents in your or other hospitals a major topic in your daily refresh room chats during breaks? Knowledge sharing in workplace: KS I.7
In my workplace, it is easy to correct and advise colleagues to prevent them from making errors. I. 8 In my workplace, many ideas are generated for improving performance. I. 9 In my workplace, seniors' experience, including their failures and success and their know-how, is passed on to younger colleagues smoothly. I.10 In my workplace, lessons from previous failures or incidents are effectively exploited by staff in order to improve performance. I.11 In my workplace, many staff members think they have no relationship with or responsibility for anything that happens in the workplace after handing over to the next shift. I.12 In my workplace, information related to medical errors occurring in our or other hospitals is shared very well. I.13 In my workplace, colleagues rarely advise each other in relation to each other's job. I.14 In my workplace, many staff members make an effort to learn others' skills and knowledge to improve their performance. 
Contents of Questionnaire
The survey questionnaire consisted of 23 items 1 shown in Table 2. Those were related to: "frequency of participating in daily refresh room chats" (FP), "frequency of talking about a job-related topic during refresh room chats" (FT), "knowledge sharing in the workplace" (KS), and "staff members' awareness of their colleagues and workplace" (AW). Items I.1 to I.6 were answered on a scale of 1 to 5, 1 meaning "not often at all" and 5 meaning "very often." The other items were also answered on a scale of 1 to 5, 1 meaning "strongly disagree" and 5 meaning "strongly agree."
In relation to FP, the questionnaire contained not only I.1, which directly asked the frequency of participating in chats, but also I.2, which asked indirectly the frequency of spending breaks alone. The reason for inserting I.2 was that some biases such as social acceptance demonstrated by the frequency of communication in the refresh room or while on breaks; the frequency of communication when actually working (not on breaks or in the refresh room); and the level of friendship among staff members could influence subjects' answer to I.1 when asked from a positive point of view. By asking I.2 from a negative point of view, the effect of such biases should be reduced.
In relation to FT, the frequencies of chatting about positive and negative job experiences were asked in I.4 and I.5, as well as in I.3, which asked about the frequency of discussing their job in general. This is because such storytelling based on one's practical experiences can be particularly expected to foster knowledge sharing more effectively than other topics related to their job, as stories of positive experiences can be expected to include the key to success and stories of negative experience will often include any lesson that should be learned. Furthermore, I.6 related to the news of medical incidents and accidents was inserted because the survey subjects were hospital staff. As they would have a keen interest in such news, it should be chosen as a topic of their daily chats. It is expected that such chats would also foster their knowledge sharing.
The items related to KS were developed based on questionnaires used in previous studies of safety culture and climate, especially items about organizational members' communication [6] , [7] .
Although AW is not placed in the hypothesis model in Fig. 1,  6 items (I.18 to I.23) related to this were placed in this questionnaire. This is to eliminate the possibility of spurious correlations between hypothesized explanatory variables and an objective variable occurring. It is possible that, while neither FP nor FT are actually directly connected to KS, these two explanatory variables could have a significant correlation coefficient or significant regression coefficient to KS in a statistical analysis, if these three variables in the hypothesis correlate independently with AW as shown in Fig. 2 . By introducing AW as a control variable in the hypothesis model, problems with spurious correlations should be eliminated.
In addition to these 23 items, information on subjects' gender, age, job, job experience, tenure of current post, and number of colleagues in the workplace was also gathered. These were also added to the model as control variables.
Results
As stated in Sec. 3.2, the total number of subjects was 388, of whom 302 responded. After respondent validity was checked by whether all questions had been appropriately answered, the number of valid respondents was 241, as 61 respondents who had not answered one or more questions were eliminated. 2 The numbers for gender and job descriptions of valid respondents are shown in Table 3 . In Table 3 , "response rate" means the ratio of the number of valid respondents to the number of members participating in that seminar for each job. While the exact number of doctors and nurses who participated in this survey is known, the exact number of pharmacists, paramedics, clerks, and others (termed as "other staff") is not known. Thus, in Table 3, separate response rates for doctors and nurses are shown, while response rates for the other jobs are aggregated.
Scales Construction
The explanatory factor analysis was carried out on the 11 items of KS. Based on a scree plot, factor loadings, and comprehensibility of extracted factors, one factor constituting 6 items was extracted. Those 6 items' loadings and communalities and the proportion of variance of the extracted factors are shown in Table 4 . Cronbach's α, which was computed for these 6 items in order to check their consistency, was .79, meaning good consistency. Therefore, the sum of these 6 items was used as a scale for KS.
Next, the explanatory factor analysis of the 6 items relating to AW was conducted in the same way and one factor constructed from all 6 items was extracted as shown in Table 5 . The Cronbach α of this factor was .77, which is also good. Therefore, the sum of these 6 items was used as a scale for AW.
In regard to FP, the correlation between I.1 and I.2 was .54, reasonably strong. 3 Therefore, the sum of I.1 and I.2 was used 2 The details of the 61 respondents eliminated are as follows: twenty did not answer one or more questions about their own demographic information like gender, age, or job. It is possible that they felt they could be identified by such informations of them. Twenty-five did not answer any of the questions from I.7 to I.23. They may not have noticed those questions because they were printed on the back of the sheet. Five were included in both groups. Another 21 subjects did not answer a few questions excluding the questions about demographic information, probably because they could not think of the answer for them immediately, and submitted the sheet without answering them. 3 I.2 was inversed. as a scale for FP.
Descriptive Statistics
Having constructed these three scales, the descriptive statistics of all the variables used to examine the hypothesis and the correlations are presented in Table 6 .
As shown in Table 6 , KS has significant correlations with FP, I.4, and AW. This means that the more often subjects participate in chats or the more often they talk about anyone's positive job experiences during the chats, the better they evaluate the state of their workplace's knowledge sharing. This seems to support this study's hypothesis. However, the correlations between AW and each of KS, FP, and I.4 are also significant; therefore, there is a possibility that the correlations between KS and each of I.4 and FP could be just spurious correlations mediated by AW. Thus, more detailed analysis is required to control the effect of AW or other control variables.
Selection of Control Variables
In order to remove redundant control variables, selection of control variables by multiple regression analysis and the stepwise method was carried out. As a result, it appeared that the adjusted R 2 of the model without gender, age, and experience (stepwise model) was slightly higher than that with all control variables (baseline model) as shown in Table 7 , 4 although the difference between the two models was not significant. As a simpler model with fewer variables and sufficient predictive power would be preferable, these three variables-gender, age, and experience-were removed in the following analysis. Note that all the variables' variance inflation factors (VIFs) in the stepwise model were lower than 10. If VIF were over 10, there would be a high risk of multicollinearity. On the other hand, If below 10, that risk would be low in general. Therefore, in the selected model, the risk of multicollinearity was considered small.
Hierarchical Multiple Regression Analysis
Hierarchical multiple regression analysis was conducted in order to examine the hypothesis. In step 1, the model that KS can only be predicted by control variables-tenure, NC, job, and AW-was examined. In step 2, the model that KS can be predicted by FP as well as the control variables included in step 1 was examined. In step 3, the models that KS can be predicted by each of I.3 to I.6 and their interaction terms with FP, as well as all the independent variables of step 2, were examined.
The result is shown in Table 8 . β in this table is a standardized partial regression coefficient. Intercept for each model was computed as a case where Job was set as Clerk. The value of β for other jobs means the amount of change of intercept in the case where Job was set each of other jobs. The VIFs of all variables for all models were below 10.
As shown in Table 8 , the model including I.4 in step 3 showed a significant improvement of ΔR 2 (prob. = .007 < .01) and the β of the interaction term of FP and I.4 was significant (prob. = .001 < .01).
Simple Slope Analysis
Because the interaction term of FP and I.4 was significant and the adjusted R 2 of that model was also significantly improved compared to Step 1's model, a further simple slope analysis was conducted.
The relationship between I.4 and KS for each case where raw FP is rated 1 to 5 was depicted in Fig. 3 . Here, the horizontal axis unit is 1S .D. of I.4 and the horizontal axis range is set to the domain of I.4 in this analysis. The 95% β confidence band of I.4 by FP is depicted in Fig. 4 . Here, the horizontal axis unit is 1S .D. of FP and the horizontal axis range is set to the domain of FP in this analysis. The center slope line represents a β prediction of I.4 to KS by FP, and the upper and lower curves represent the upper and lower bounds of the 95% confidence bands of prediction. The vertical hashed line on FP =.545S D represents the 5% prediction significance level threshold. When FP is less than this value, the prediction of β of I.4 to KS would be significant under a 5% significance level. Based on Fig. 3 and Fig. 4 , when FP was rated 3 or less, the positive relationship between I.4 and KS appeared significant. On the other hand, when FP was rated 4 or 5, the relationship between I.4 and KS was not significant (5% significance level).
Further, the relationship between FP and KS for each case where raw I.4 is rated 1 to 5 is depicted in Fig. 5 . Here, the horizontal axis unit is also 1S .D. of FP and the horizontal axis range is set to the domain of FP in this analysis. The 95% confidence band of β of FP by I.4 is depicted in Fig. 6 . Here, the horizontal axis unit is 1S .D. of I.4 and the horizontal axis range is set to the domain of I.4 in this analysis. The center slope line represents the prediction of β of I.4 to KS by FP, and the upper and lower curve lines represent the upper and lower bounds of the 95% confidence bands of prediction.
The vertical hashed line on FP =−1.029S D and FP=1.295S D represents the threshold of the 5% prediction significance level. Table 8 Results of hierarchical regression analysis.
Step 1
Step 2
Step 3 β Prob.
β Prob. When FP is less than −1.029S D or larger than 1.295S D, the β prediction of FP to KS would be significant below a 5% significance level. Based on Fig. 5 and Fig. 6 , when I.4 was rated 1 or 5, FP could predict KS under 5% significance level. This means as following: When I.4 was rated 1, the relationship between FP and KS was significantly positive. On the other hand, when I.4 was rated 5, the relationship between them was significantly negative. When I.4 was rated between 2 and 4, the relationship between FP and KS was not significant.
Discussion
The results of the analysis can be summarized as follows: (1) Regarding conversation topics, only the frequency with which topics relating to positive job experiences were the subject matter (I.4) was connected to KS. Others, like negative experiences or general topics related to work, were not connected with KS. (2) Subjects who rated both FP and I.4 low evaluated KS more poorly. (3) Subjects who rated FP high, evaluated KS better than the subjects in (2) . Among subjects who rated FP high, the KS of subjects who rated I.4 high was slightly worse than the KS of subjects who rated I.4 low, but not significantly (5% significance level). (4) Subjects who rated FP low and I.4 high evaluated KS better than all other subjects. Table 9 represents the summary of (2), (3), and (4).
In the hypothesis stated in Sec. 2, it was expected that subjects who rated FP high and I.4 high would evaluate KS higher than those who rated FP low and I.4 high. However, the actual result was significantly contrary to the hypothesis. Based solely on the results of this survey, the reason for this is un- clear. One possible reason is the characteristics of human memory and the influence of availability heuristics. In the literature of human memory, it has been shown by experiments that atypical events are more memorable (recallable) than typical events [11] . Based on this literature, subjects who rate FP low and I.4 high can recall the memory of a conversation better than those who rate both FP and I.4 high, because for the latter, participating in lively conversations and talking about positive job experiences, leading to the sharing of useful knowledge, would be a commonplace occurrence. On the other hand, it would not be usual for subjects rating FP low and I.4 high to participate in conversations, although they would always talk about positive job experiences whenever they occasionally participated in one. Furthermore, such recallability affects the frequency judgment known as an availability heuristic [12] . The more a person can recall information related any event, the more he is likely to judge subjectively that such an event frequently happened than is in fact the case. Namely, subjects rating FP low and I.4 high would evaluate their KS higher than the actual state of their KS because they can recall very well the occasions of conversations from which they gained useful knowledge. On the other hand, subjects rating both factors high would evaluate their KS lower than in fact because they cannot recall such scenes as well. Of course, this is a hypothesis based on the premise that the acquired result of subjects rating FP low and I.4 high would not accurately reflect the actual state of their KS. There might be many reasons for why the KS of subjects rating FP low and I.4 high would actually be higher than the others. Therefore, further research on this issue is required.
Meanwhile, practical implications can be suggested based on the results, especially regarding staff members whose knowledge sharing would be considered poor: (1) Regardless of conversation topics, knowledge sharing will be enhanced as long as they are allowed to frequently participate in refresh room chats during break times (see Fig. 5 ).
(2) Even if staff members cannot participate frequently, their knowledge sharing will be enhanced if they discuss topics related to positive job experiences whenever they do occasionally participate in a conversation (see Fig. 3 ).
Based on (1), it is expected that practical measures such as those in Sec. 1, that aim at promoting lively conversation among staff members, will enhance lively knowledge sharing. However, there may be some staff whose job conditions prevent them from participating frequently in such conversations. Even for such staff, based on (2), their knowledge sharing should be enhanced if they could be provided with opportunities to discuss positive topics related to staff members' job experiences. Therefore, research into and development of such methods would be desirable.
Limitations
All the variables in this survey were at a personal level, not a group level. Naturally, the hypothesis of a relationship between the liveliness of refresh room conversations during break times and knowledge sharing in a workplace should be established using group-level variables. Therefore, it is more desirable to group subjects' answers by each unit or workplace and establish group-level variables. However, to do so, it would be necessary to ask the name of their unit or workplace in a questionnaire. In this survey, if such a question were inserted, there would be a risk of decreasing the number of valid respondents because subjects might feel at risk of being identified by their answers, including answers to a question about their demographic information. Furthermore, such a concern would also decrease their motivation to answer honestly. This is a problem related to the dilemma of balancing the theoretical strictness of research methods and the reliability of respondents. In this study, because the latter issue was considered more critical, there is a limitation related to the theoretical strictness of the research methods.
This survey was conducted in only one hospital. Therefore, whether the same results would be found in other hospitals and other industrial organizations is open to question. In order to establish a more generalized theory, the same survey needs to be carried out in other organizations.
Conclusions
This study aimed at quantitatively examining the relationship between staff members' chats in a refresh room and knowledge sharing in the workplace by subjective survey and statistical analysis. As a result of the investigation conducted on staff in a Japanese hospital, it was found that (1) fostering staff members' lively conversations, regardless of topic, would enhance their knowledge sharing, and (2) promoting the discussion of positive job experiences, even if the frequency of participation in chats is low, would also enhance staff members' knowledge sharing.
The following work remains to be done in the future: first is to examine the issue of subjects who rated both FP and I.4 high and the others who rated FP low and I.4 high, especially from the view point of the influence of availability heuristics. The second is to examine the hypothesis of this study using other research methods or methodologies, for example, by using more objective indices, longitudinal research, or participant observation. The third is to examine further the model in other organizations. And the fourth is to develop methods of giving staff members opportunities to talk about job-related topics, especially positive job experiences, during refresh room chats.
